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(57) Abstract: An apparatus (120) and system for radially expanding and plastically deform- 
ing an expandable tubular member (110) where the system comprises an anchoring mechanism 
(148) adapted to mate with an end of the expandable tubular member (1 10), a tubular member 
(125) releasable coupled to the anchoring mechanism (148) V an adjustable expansion mandrel 
(140), and an actuator (134) coupled to the adjustable expansion mandrel (140) to controllably 
longitudinally displace the adjustable expansion mandrel (140) relative to the expandable tubu- 
lar member (1 10). The expansion mandrel (140) is controllably expanded to a larger diameter 
for radial expansion of the expandable tubular mandrel (1 10) or collapsed to a smaller outside 
diameter. 
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(57) Abstract: An apparatus ( 1 20) and system for radially expanding and plastically de- 
forming an expandable tubular member (1 10) where the system comprises an anchoring 
mechanism { 14S) adapted to mate with an end of the expandable tubular member (l 10), a 
tubular member (125) rcleasablc coupled to the anchoring mechanism (I48)V, an adjustable 
expansion mandrel (140), and an actuator (134) coupled to the adjustable expansion man- 
drel (140) to control lably longitudinally displace the adjustable expansion mandrel (140) 
relative to the expandable tubular member (110). The expansion mandrel (140) is control- 
lably expanded to a larger diameter for radial expansion of the expandable tubular mandrel 
( 1 10) or collapsed to a smaller outside diameter. 
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AMENDED CLAIMS 

[Received by the International Bureau on 27 July 2004 (27.07.04): 
new claims 13-60 has been added (9 pages)] 

13. (New) An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

an anchoring mechanism adapted to mate with an end of the expandable tubular member, 
a tubular member releasabry coupled to the anchoring mechanism, 

an adjustable expansion device coupled to the tubular member adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension; 

an actuator coupled to the adjustable expansion device adapted to controllably longitudinally 
displace the adjustable expansion device relative to the expandable tubular member; and 

a gripping device coupled to the locking adapted to controllably engage the expandable 
tubular member. 



14. (New) The apparatus of claim 13 further comprising a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, 

15. (New) The apparatus of claim 13 further comprising a sealing device for sealingly engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
device during radial expansion of the expandable tubular member. 

1 6. (New) The apparatus of claim 1 3 wherein the gripping device comprises; 

a tubular member having a plurality of tapered grooves defined on an exterior surface of the 
tubular member, 

a retaining sleeve coupled to the tubular member and adapted to slidingly move longitudinally 
with respect to the tubular member, the retaining sleeve having a plurality of openings, 
a plurality of gripping elements positioned within the tapered grooves, wherein when the retaining 
sleeve is in a fust longitudinal configuration, portions of the gripping elements protrude through the 
plurality of openings, and when die retaining sleeve is in a second longitudinal configuration, portions 
of the gripping elements do not protrude through plurality of tapered openings. 

17. (New) The apparatus of claim 13 wherein the anchoring device is a float shoe, comprising: 

an expandable sleeve adapted to mate with the tubular member, wherein the tubular member 
is adapted to controllably expand the expandable sleeve to a larger outside dimension for radial 
expansion of the expandable sleeve to the expandable tubular member. 

18. (New) The apparatus of claim 17 wherein the anchoring device comprises: 

a first passage, 
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a second passage, 

a seat within the first passage adapted to receive a plug, 

a sliding valve disposed within the first passage, adapted to direct flow from the first passage 
to the second passage, and 

a one-way valve coupled to the first and second passages. 

19. (New) The apparatus of claim 1 3 wherein the anchoring mechanism is a packer. 

20. (New) The apparatus of claim 13 wherein the packer is hydraulically actuated. 

2 1 . (New) The apparatus of claim 1 3 wherein the packer comprises : 

a first passage, 
a second passage, 

a first seat within the first passage adapted to receive a plug, and 

a sliding valve disposed within the first passage, adapted to direct flow from the first passage 
to the second passage. 

22. (New) A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion device, an anchoring device, and a coupling mechanism 
below the expandable tubular member such that the anchoring device contacts a bottom of the 
borehole, 

increasing the outside dimension of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the expandable tubular member to 
radially expand and plastically deform portions of the expandable tubular meraber > 
displacing the anchoring device upwardly relative to the expandable tubular member such that the 
anchoring device contacts the bottom of the expandable tubular member, 
coupling the anchoring device to the bottom of the casing, 
uncoupling the adjustable expansion device from the anchoring device, and 
displacing the adjustable expansion device upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member. 

23 . (New) The method of claim 22, further comprising: 

lowering the adjustable expansion device to couple the expansion device to the anchoring device, and 
cementing the borehole, wherein the cementing flows through a flow path located in the anchoring 
device. 
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24. (New) The method of claim 22 further comprising expanding an expansion device coupled 
to the anchoring device such that the anchoring device couples to the casing. 

25. (New) An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

an anchoring mechanism adapted to mate with an end of the expandable tubular member; 
a tubular member releasably coupled to the anchoring mechanism, 

an expansion device coupled to the tubular member adapted to be controllably expanded to a 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
smaller outside dimension; 

an actuator coupled to the adjustable expansion device adapted to controllably longitudinally 
displace the adjustable expansion device relative to the expandable tubular member; and 

a gripping device coupled to the locking adapted to controllably engage the expandable 
tubular member, 

26. (New) The apparatus of claim 25 further comprising a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member. 

27. (New) The apparatus of claim 25 further comprising a sealing device for sealingly engaging 
the expandable tubular member adapted to define a pressure chamber proximate the expansion device 
during radial expansion of the expandable tubular member. 

28 . (New) The apparatus of claim 25 wherein the gripping device comprises: 

a tubular member having a plurality of tapered grooves defined on an exterior surface of the 
tubular member, 

a retaining sleeve coupled to the tubular member and adapted to slidingly move longitudinally 
with respect to the tubular member, the retaining sleeve having a plurality of openings, 
a plurality of gripping elements positioned witiiin the tapered grooves, wherein when the retaining 
sleeve is in a first longitudinal configuration, portions of the gripping elements protrude through the 
plurality of openings, and when the retaining sleeve is in a second longitudinal configuration, portions 
of the gripping elements do not protrude through plurality of tapered openings. 

29. (New) The apparatus of claim 25 wherein the anchoring device is a float shoe, comprising: 

an expandable sleeve adapted to mate with the tubular member, wherein the tubular member 
is adapted to controllably expand the expandable sleeve to a larger outside dimension for radial 
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expansion of the expandable sleeve to the expandable tubular member. 

30. (New) Hie apparatus of claim 29 wherein the anchoring device comprises: 

a first passage, 
a second passage, 

a seat within the first passage adapted to receive a plug, 

a sliding valve disposed within the first passage, adapted to direct flow from the first passage 
to the second passage, and 

a one-way valve coupled to the first and second passages. 

3 1 . (New) The apparatus of claim 25 wherein the anchoring mechanism is a packer. 

32. (New) The apparatus of claim 25 wherein the packer is hydraulically actuated. 

33. (New) The apparatus of claim 25 wherein the packer comprises: 

a first passage, 
a second passage, 

a first seat within the first passage adapted to receive a plug, and 

a sliding valve disposed within the first passage, adapted to direct flow from the first passage 
to the second passage. 

34. (New) A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning an expansion device, an anchoring device, and a coupling mechanism below the 
expandable tubular member; 

displacing the expansion device upwardly relative to the expandable tubular member to radially 
expand and plastically deform portions of the expandable tubular member, 
displacing the anchoring device upwardly relative to the expandable tubular member, 
coupling the anchoring device to the bottom of the casing, 
uncoupling the expansion device from the anchoring device, and 

displacing the expansion device upwardly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member. 

35. (New) The method of claim 34, further comprising: 

lowering the expansion device to couple the expansion device to the anchoring device, and 
cementing the borehole, wherein the cementing flows through a flow path defined in the anchoring 



26 



AMENDED SHEET (ARTICLE 1&| 



WO 2IM3/0«)3623 



PCT/US2M)3/014l>3 



device. 

36. (New) The method of claim 34 further comprising expanding an expansion device coupled 
to die anchoring device such that the anchoring device couples to the casing. 

37. (New) A gripping device for gripping a wellbore casing, comprising: 

a tubular member having a plurality of tapered grooves defined on an exterior surface of the 
tubular member, 

a retaining sleeve coupled to the tubular member and adapted to slidingly move longitudinally 
with respect to the tubular member, the retaining sleeve having a plurality of openings, 
a plurality of gripping elements positioned within the tapered grooves, wherein when die retaining 
sleeve is in a first longitudinal configuration, portions of the gripping elements promade through the 
plurality of openings, and when the retaining sleeve is in a second longitudinal configuration, portions 
of the gripping elements do not protrude through plurality of tapered openings. 

38. (New) An anchoring device for anchoring the position of a wellbore casing, comprising . 

an expandable sleeve adapted to mate with the wellbore casing. 

39. (New) An anchoring device for anchoring the position of a wellbore casing, comprising: 

a housing, 

a first passage defined within the housing, 

a second passage defined within the housing, 

a seat within the first passage adapted to receive a plug, 

a sliding valve disposed within the first passage, adapted to direct flow from the first passage 
to the second passage, and 

a one-way valve coupled to the first and second passages. 

40. (New) A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning an adjustable expansion mandrel, an anchoring device, and a coupling 
mechanism below the expandable tubular member such that the anchoring device contacts a bottom of 
the borehole, 

means for increasing the outside dimension of the adjustable expansion mandrel; 
means for displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member to radially expand and plastically deform portions of the expandable tubular member, 
means for displacing the anchoring device upwardly relative to the expandable tubular member such 
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that the anchoring device contacts the "bottom of the expandable tubular member, 

means for coupling the anchoring device to the bottom of the casing, 

means for uncoupling the expansion mandrel from the anchoring device, and 

means for displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable tubular 

member. 

4 1 . (New) The system of claim 40, further comprising: 

means for lowering the adjustable expansion mandrel to couple the expansion mandrel to the 
anchoring device, and 

means for cementing the borehole, wherein the cementing flows through a flow path located in the 
anchoring device. 

42. (New) The system of claim 40 further comprising means for expanding an expansion device 
uoupleil Ikj tlic aiicljinutg Ucviuc auuli llitil the tuuiUuiiiig device oouplca to the casing. 

43 . (New) A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning an adjustable expansion device, an anchoring device, and a coupling 
mechanism below the expandable tubular member such that the anchoring device contacts a bottom of 
the borehole, 

means for increasing the outside dimension of the adjustable expansion device; 
means for displacing the adjustable expansion device upwardly relative to the expandable tubular 
member to radially expand and plastically deform portions of the expandable tubular member, 
means for displacing the anchoring device upwardly relative to the expandable tubular member such 
that the anchoring device contacts the bottom of the expandable tubular member, 
means for coupling the anchoring device to the bottom of the casing, 
means for uncoupling the adjustable expansion device from the anchoring device, and 
means for displacing the adjustable expansion device upwardly relative to the expandable tubular 
member n times to radially expand and plastically deform n portions of the expandable tubular 
member. 

44. (New) The system of claim 43 , further comprising: 

means for lowering the adjustable expansion device to couple the expansion device to the anchoring 
device, and 

means for cementing the borehole, wherein the cementing flows through a flow path located in the 
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anchoring device. 

45. (New) The system of claim 43 further comprising means for expanding an expansion device 
coupled to the anchoring device such that the anchoring device couples to the casing. 

46. (New) A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning an expansion device, an anchoring device, and a coupling mechanism 
below the expandable tubular member; 

means for displacing the expansion device upwardly relative to the expandable tubular member to 

radially expand and plastically deform portions of the expandable tubular member, 

means for displacing the anchoring device upwardly relative to the expandable tubular member, 

means for coupling the anchoring device to the bottom of the casing, 

means for uncoupling the expansion device from the anchoring device, and 

means for displacing the expansion device upwardly relative to the expandable tubular member n 

times to radially expand and plastically deform n portions of the expandable tubular member. 

47. (New) The system of claim 46, further comprising: 

means for lowering the expansion device to couple the expansion device to the anchoring device, and 
means for cementing the borehole, wherein the cementing flows through a flow path defined in the 
anchoring device. 

48. (New) The method of claim 46 further comprising means for expanding an expansion device 
coupled to the anchoring device such that the anchoring device couples to the casing. 

49 . (New) A method of gripping a wellbore casing, comprising: 

gripping the interior surface of the wellbore casing at a plurality of discrete spaced apart locations. 

50. (New) A method of anchoring the position of a wellbore casing, comprising: 

radially expanding and plastically deforming a sleeve within the wellbore casing into contact 
with the interior surface of the wellbore casing. 

5 1 . (New) A system for gripping a wellbore casing, comprising: 

means for gripping the interior surface of the wellbore casing at a plurality of discrete spaced apart 
locations; and 

means for actuating the means for gripping. 
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52. (New) A system for anchoring the position of a wcllbore casing, comprising: 

means for radially expanding and plastically deforming n sleeve within the wellbore casing 
into contact with the interior surface of the wellbore casing; and 

means for controlling the means for radially expanding and plastically deforming the sleeve. 

53. (New) A method of radially expanding and plastically deforming a tubular member, 
comprising: 

pressurizing an interior portion of the tubular member, and 

displacing an expansion device through the pressurized interior portion of the tubular member. 

54. (New) The method of claim 53, wherein pressurizing an interior portion of the tubular 
member comprises pressurizing an annular interior portion of the tubular member. 

55. (New) The method of claim 53, wherein displacing an expansion device through the 
pressurized interior portion of the tubular member comprises pulling the expansion device through the 
pressurized interior portion of the tubular member. 

56. (New) The method of claim 53, wherein pulling the expansion device through the 
pressurized interior portion of the tubular member comprises using the operating pressure of the 
pressurized interior portion of the tubular member to pull the expansion device through the 
pressurized interior portion of the tubular member. 

57. (New) A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for pressurizing an interior portion of the tubular member, and 

means for displacing an expansion device through the pressurized interior portion of the tubular 
member. 

58. (New) The system of claim 57, wherein means for pressurizing an interior portion of the 
tubular member comprises means for pressurizing an annular interior portion of the tubular member. 

59. (New) The system of claim 57, wherein means for displacing an expansion device through 
the pressurized interior portion of the tubular member comprises means for pulling the expansion 
device through the pressurized interior portion of the tubular member. 
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60. (Mew) The system of claim 57, wherein means for pulling the expansion device through the 
pressurized interior portion of the tubular member comprises means for using the operating pressure 
of the pressurized interior portion of the tubular member to pull the expansion device through the 
pressurized interior portion of the tubular member. 
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